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Flirht Test
Sumery

A. General

buring this reporting period, two system flights wore medo,
76 and 57, on 10 April,

¥ilm data ‘abtained during these flights is presently being
evaluated. A preliminary quick-look indicated that target recording was
better then the previous flighte but stlll peor,

On flight 87, sigeable video sipnals {up to &V peak to peak)
werg observed during sircraft maneuvers made before the dats run was
initieted. Turing the data run, random video signals wp to LV wers
sbasrved.

The gysten sensitivity is 8 to 10 db below the desipn values
=hich accounts for a major loss of target return, howover, if targets
have 3 dynamic range in the order of 20 to 30 db then more targets should
poesibly have been seen. Trecuency control is s possible cause of target
ilosg since in one area on flipht 56, target deﬁaii;g sprearsd good on the
primary film.

An analysis of the primary £ilm dimcloaed that the deppler
patterns were colng thru zeve doppler. This was uncxpected as the same
effect was nnted on the previous {light and the 'caffmt frequency was
increased by an addition of 150 cps in order that ns doppler belew
aroroximately 50 eps would occur, The fact that zero doppler is still
present indicates that additional frequency shifts have occurred that

have cancelled the 150 cps increase in the offset frequency, or R

SECRET.
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paggg§£§ there is modulation pceurring on the offset frecuancy, This will
pe further investigated in *he next reporting period.

The low radiated power and poor modulator reliability are the
i tems that have limited the quantity and guality of the inflisbt data as
o this date, Gteps are beilng taken to correct thess discrepancies, 1In
arder to advance the system program, data will bs gathored at a lower
altitude (20,000 feet), which will give a hipher target density. This
change will allow analysis of system status in general, and the data
processor and frequency contral in particular,

B. System |

During this reporting period, various modifications and tests
were made in an effort to improve system performance.

1. Attempts 4o incresse output power and impreve modulator
reliability were made throughout the ronth, The followlny "fixes™ ware tried:

a, New pulse forming network (D.bi usec instead of 0.6 uset).

b, Addition of inverse dilode,

e¢. Increased 115V irput te 118V. (The modulstor
reliability was lov during this perlod.)

2. Tuning the duplexer did not substantially increase
the averace transmittsd pulse power, The hichest oculput power outained
during the month was arproximstely 100 Kw peak.

3. The buffer pate was made variatle so that the wide
pulse leak thru of the transmitied pulse could be reduced., This has
aubstituted for the "tailbite™ switch,

L. Holes were drillied in the swiiches to produce alr

flow to more qulckly extinguish the arc,
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5. A ecrossguide coupler was installed so that the buffer
output powef could be more readily neasured.
6. The antenna servo was switched to the +150 (B) supply
so that only the video amp would be on the *150 (1)} supply thus provide
greater disturbance izolation,

. Instrumentation

No changes were made to the ingtrumentation configuration
during this month., Osecillograph recordings were obtained during the
two system flights, A summary of the data obtained is included in the
data analysis section of this report.

D, Datz Analysis

Two flights (86 and S7) were flown during the reporting period,
flights were made at altitudes of 40,000 feet and gpeeds of approximately
1.5H,

Flight 56 (L-10-62, Course #3 Mountains)

The oscillograph recording indlcated an average drift angle of
1.25 degrees left. The freqguency correction command varied from L4220 to
3620 eps. IT ground speed is B30 knots and antenna acceleration alorg
the beam is 0, the left drift angle and the frequency correction command
penerally agree. Pitch and roll perturbations have seldom exceeded 1
degree. IExcept for course corrections where roll was excessive, information
from the asoﬁllﬁgraph recording indicated no system failures,

Flight 57 (L-10-62, Course #l, Coasbal)

During this flight a L to 6 degreec left drift was experienced
because of a crosswind. The freguency corrsctien signal varied betwesen
2610 and 3000 eps. If a 5 degree drift, 830 knots ground speed, and O
antenna beam velocliby are assumed, the doppler shift (fg) should be

2030 cps.

nha
e
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Th# frequency correctlon command should rexd the offset frequency
(4567 cps) minus £4 (2030), or 2537 cps. This 1s below the 2610 cps
minimum freguency recorded during the flight. & drift angle of graater
than 5 degrees oxceeds the limits of the drift pot in the nav-tle unit.
This is what oceurred during S7, hence some of the data is net properly
compensated., Pover supply wollages and Lemperatures were found normal

during the flipht.

A more copplete analysis of both flighis is being conducted.
in area of specisl interest is the change in frequency correction
command when the ground speed, drift anpgle, or antenna beam veloolty are
varied.

Ttems investigated during current reporting period:

1. Yodification to Recorder to ‘llow Low Altitude Flipghis, Eecorder

blanking switched with unblanking allows this operation. Keeping toe
ratio of slant range to ground velocliity squared a consiant will alloew
processing the data withoul altering film speed.

2. KPA Pulse Timing. The :F buffer pulse to the KPA was made as

narrow zs the ring charge would allow s wae initiated colncident with
the EPA hiph voltage pulse in order that the wide pulse legk thru (so
enlled "fronlt porch® and Pback porch®) was drastically reduced in the
radiated signal. Oince tho wide pulse is [0 tg 60 times the width in
time of the deslred pulse, it must be 20 to 30 db less than the deslired
pulse in peak amplitude in order for the wide pulse target return not

to mask the desired pulse return.

3. Dats Flashe Pick up of the data flash trigger pulse by the CHT causes
gtriations on the filem, therefors, the pick up is belng eliminated by

moving 211 data flash civeuitry to one location,
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he Puilt in Test. Posgible bit fupctions are being congidersd, Ho

definite conclusions have beoon drawn ag of this date,

5. Doopler Tracker. It is oxpected that the DF will be tied inte system

#2 during the next reporting period. Upon completion of the lab checkout it
will be inatalled in the aircraft.

6, System Accelerometer. Sensitivity to slight changes in sireraft roll

gititude probably makes it unuseable as presently mechanized. Nata will
be gathered in flipht te deternine if this is corrset. Present
instrumentation is marpinal in sensitivity for this task.

7+ Automstic Gain Contrel Circuil Fodiflcationa, OGreater video outpub is

required to drive the recerder cathnde ray tube than the original gyetenm
plans had indicated. The AGC amplifier, which samples the video ouiput
volbage, saturates uncer the increased video drive, Changes te this
smplifiar have eliminated the saturation for the vresent video drive
levels. Uther modifications to the AGC detector and filter have preatly
increased the frequency response of the loop and will provide a stable
control characteristic with a response of 100 Ke or more,

8. Receiver Characteristics. Measuremont of recelver characteristies

to detersmine dynanic rangs and limiting or ssturatisn characteristics
are in progress, hesults indicate that the synchronous sipmal detecior
cannot provide a sharp limiting characteristic. The glrnal input must
change by as much as 15 db to fully saturate the detector in relstion to
the linear operating region. This result indicated that Turther study
must be made of the contrel of large isolated wipnala. Iinear sutput is
ohtained over at least a 20 db dynaric ranse. Further tests of the

recelver are planned in rogard to film writing characterisiics,
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Antenne Pabrication

Antenna #1

fintenna “o. 1 is complete in vhe fli;ht test configuration
with 6 modules. The parts for the additionsl 2 modules required for
the firel confipuration ave in work, The additlonal power divider

parts required have been delivered to technicraft for assemitly and test.

Antonna #2

Assenbly 1s compleote excent lfor ihe lmput wavepuide sectlon
which does not hold up electrical testing »f the anterna. Sabisfactory
test patterns have been made in elevation. Amimuth patterns and gaein
measuresents indicate that readjustment of the power divider phase
shifters is necessary, Initial testing is to be completed the week

0¥ 16 April.

Antenna #3

Two modules had excessive alr leaksge during tests and are
being reworked. The remaining six modulez are in process of fimal
assemuly. All power divider parts have been deliveraed teo Technicraft
for asserbly and test. Final assembly of the antenns will be started as
sopn ag all modules are complete,

Switeh Tubes

Erphasis this month was agoein placed on optimlzing the
igolation and breakdown time of WX-h6L1l and in reducin- the random
firins that eccurs at hiph duty rates. Initially, a dtube was fabricated
and tested withoul r sweeping eclectrode. This tubse was pressuriged in

order to permit operation at 60 Kw poak power at a 3600 cps rep. rate,

- c~~RET
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Tt worked very well tut it was noted that even with a pressuriszed
syatem, there occurred a random Tirisg for a very small percentage of
the total nunber of pulses. Insertion of a eweepirg electrode led to
4trouble when the sweeping electrode insulator failed. This fallure
appeared to ve due to a coupling out of rI power by the slectrode wirs.
This condition is pressutly belns corrected for further evgluation.

An objective for the coming period is to record some data of
random breaskdown vs. repetition rate to determine the higheat rep. rate
that might be used without need Tor a sweeping elecirode,

Some time was spent this month in shielding of all hlgh power
comporents in order to reduce noise on the sampling scope. This effort
has méué;ted in a considerable reduction in bothersore noise appearing
on the pulgse and measurenents can more accurately be made.

Hodulator

Continued trouble hag besn ancountered in obtaining relisble
eomponents for the modulator. A modulator has been seb up ab the copponent
manafacturerts Tacility to obtain the preatest development effort
nbtainable in a shord time. Redesipgn of the ;m}m forming network and
pulse transfommer is unﬁarway. An suxiliary effsrt to determine
modulator circuit component characteristics by means of an analog
computer study is being planned, |

Symehronizer

Fregquency CGenerabor

Farts ;;E‘m* the 13 me test output have teen scheduled for
shipment on 19 April..

Chanye orders have been issued to modify the buffer gating
circuit to permlt adjustment o7 the waveform shape and imcarporate changes

to improve tho mffer onesfT ratio.
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Oscillator-Discriminator

It was noted during tests that ozeillator and discriminator
tracking was not within specifications, Efferis by the supplier are
voing direcied tomwnrd correciion of this condition.

Recordar
General

Testing on Recorder #3 is continuing. Assembly of Recorder #h
has started. & proposal for e study of fiber optics, GFT and film
parameters has been received for approval. A U.BE, micro-spot CET has
been received Tor evaluation.

Recorder #3

As a2 result of investigating the parameters affecting resolution,

Lt wag deteinined that provlem areas were due to:

a., The 4LOO volt focusing voltage required by the WYuiiL31

ag compared toe the hirh voltage power mupply operating range of 30004100 volis.

be LOO eycle warnetic flelds from unshielded cables and
Filament jransformers.

t. Corrective changes are being inewporated including
additional marnetic shielding of the tube =nd this work is vrogressine
aatisfactorily.

At the present time the possibllity appears remoite for
obbaining high resolution fiber optics with meceptable geometry of the
reproduced trace. Ixperiments are now belng conducted with rectanpular
fiver bundles asserbled into a aon-fused bundle in nrder to avoid one

of the operations causing the breakage,

o
CSECRE
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Recorder #l
During March, the structure and cover drawings were released
¢or fabrication. This completes the rclease for recorder #h.
spsenbly status is as § ollowa:
1. Daia Projector - 90% complete, lens being checked,
2, Prism Assembly ~ Gomplete.
3. ¥y & 1'!2 Agsembly - Complete.

. Lens % K3 Asserbly - Complete except for lenses.

5. Structure - Recoived and asseubly started.
6., CET Assepbly - Complete except for tube.

0. E, Micro-Spot O°T

Work has been propressing on the test set for evaluation of
the G.F. Nicro-Spot CRT. A& support for the tute and assoclated
deflection and focus coile has been conetructed. Four rogular

potentiometers and two special tanden pots were received and have been

ingtalled and wired, Deflectlon coils ave driven at a L Kc rate %o display

a line secan on the tube face. Work is nov being done on a slow gweep
ortnoponal to the L, K¢ line scan. Preliminary asppervation showe a
gqualitatively promising hirh resolution trace, although guantitative
mogsurements have not boen made.

Frave
Netail drawings are 75% complete. The mock-up has Leen
started and ie now nearing completlnn, Siress aralysis is 757 cowplete,

Spares
70% of the spares have been packaged and are ready for shipping.

=10=
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Test Bouipment

A, Composite Teat Equipment

The composite test equipment was set up with the systen.
B. Design Evaluation

A1l units with the exception of the film evaluator have been
mounted in the rack and will be delivered within the nent wesk,

411 uniis have been tested incdividually and have been tested
as a camplete test set. The checks that have been made indicate that
the test oquipment 1s operating properly.

The deslen goals, as originally specifisd, have been met, The
Tinal test of course, will be operation with the sysiem.

1. Transpender - The transponder is operating properly
with the complete test set. HNo problems exist.

?. Clutter Uenerator - The clutter generator is operating

properly with the complete test set. Ho problems sxist,

3. Range Resclutlon Test Pattern Ueneratar - The range

resolution test pattern generator is operating properly with the complete
test aquipment, Wo problems exiat.

4. Azimuth Resolution Test Pattern (encrator - This unit is

operating properly with the rest of the test squipment. ilwever, the
abeplute freguency of the 30 meps oscillator which is fed to the test
equiprent will fall) outside the passband of the single sideband filters,
This occcurred because at the time these filters wers purchased the sbsoluie
frequency of this oscillator was not knovme It was pointed out that the

broad tolerance allowed could cause this imcompatiblliLy to oxist.

SECRET
-33_-
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It was assured at that time thet the frequercy of the oscillator
would be variable and could be tuned to conform wiith the test squipment
filters when the tests were belng run,

Wew crystals have been ordersd for these Iilters. The modified
filiers will be available for installation in the test equipment by Hay 1.
Ingtallation and sdjustment of the test equipment to conform to this new
frequency will tske approximstely one week,

5. Apimuth Resclution Optiecs Assembly - Some difficulty

has been experienced in obtaining sufficient light intensity to observe

the focus of the fresnel sone sections similar %o pstiern which will be on
the film. The focal polnt falls very close to the light source. The stray
light from the light source makes it rather 2ifficult to ocbserve the desired
focal point,

Double images at the focal point have also caused some Cifficuliy.
It ig felt thnt these occur dus to the Fact that the lipht passes thru the
fresnal sore in order to illuminate the mirror and is then reflected thru
the zone a second itime to obtain a Tocus of the zons.

3 breadbaerd set up of lens systen which will replace the present
mirvor system is belng constructed. This systeom will illuminate the fresasl
zone from the rear and it is anticlpated that a much ryveater light intensity
will be obgorved at the focal point. The focal point will also be well
removed from the light source thereslore shray light from the source wiil
not interfmre with cbservation of the Tocal point,

The difficulty duec to the double imape should aiso be eliminated

az the light will pass thru the gone only once.

«12- SECRET
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6. dange Eesolution and iveamic Pange Optics Assenbly - o Pilm

has bean avsilable ae ¥eb that can e viewsd on this evaluator, %2 have
bean able o abtain photorraphie rratices with line donsitios as Mk as
saver hundred and ity 1ines per inche Ho preblems were encouwnlered in
reailiug these pratines and it apserirs thet the anit ia canable of avaluating
much higher line densities,
W Teel same o7 the evaluntor ovtden ean be alwpllfed,
xperinental ehecks will e perfomed Lo determine to what axtent LI any
such simplification will degrede the caralilitles of tho unlt,
The evaluator iz readr to e deliversd bt the bench which will
hold the avalustors and ihe evaloator eleetranice has not besn received
from the sprlisr an yote

5t 3 v, o - 3
o Tilm svalunbor 7 Leetranic Giveulbry « “he slentronie

4 g 9 g 3
eirvultry hag boon testod with the filp evaluator ard raririug satislactorily.
Ho problens exist,

Be Mechanical Dezirn and Packaging = A1 A" the chasgis

W&}*@- weert momnted In the racks, The interconnecting cable hes Deon
installed, The cooling i fumetioning properly. The overall unit is
Tonetionding within the desirn panle sricinally specified

Dosien Bvaloatios

Amted Lels g £ e et
Idated belme are tests Lthat have bews condueted an Svates #3
in the deslrm evalunting test nrogras,

ls Votelver Fulse | :
» lIPENeY Fulse Response - & pulse sirnsl was fed Irta the

£ & G5 “! *JM&Z Vi d at thﬁl 6N (Mm UL - ;,"a‘}& f"{gi&‘"‘ m £ it 4} 7 !"Qﬂ’} LAFE o o ‘!;h’i ‘lﬁ
e S OriRe | (3373 i ] } W ; [Ty ; ; TR YA in 4 % 3;*‘“3 & f i}‘* & "Z
a} fHes ;‘a ﬁ??ﬁ %m« ti} N3 %3 ﬁ’.‘ﬁ'& - 3 Hon 3 M%kﬁ iF tﬁﬂ €t i TS N Gad 3‘3&& iﬂﬂ 3 mfs

TF end viden amplifiers,

o | = CRET,
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2. BRecelver Dynamic Ranee (Without Recorder} - The range

i3 grester than 30 db,
3, BF Stabllity Test of Stalo -~ 4 new mocified LYE stebility

tester and panorasic tester are now avellable Tor systes tests. The modified
equipment has a frequency range of § cps to 5 ke. Tests indicate the raxipun
stalo frequency deviation is L0 cps. This deviation wlll result in target
sidelobes of 2L db at & range of () wiles. Ho significant disturbances
were noted over the prm*iam.sly wexplored region which is betweeon 5' and
20 cpo.

be Offeet Frequency stablllty ~ Slow drift of the offsed |

control voltage produces a frequency drift that exceeds allowsble
tolerances., GChanging the tube type in the sumning awplifier resulted

in a gonsiderable reduction ir the slow drift, however, the results are

8411l margingl, The of fset frequency drift of the frequency generator |
is approvimately 200 cps over a perisd of one hour. This offset | |
frequency is defined as tho difference betweon the output frequercy \
of the fixed frequency generator and the variasle freguency generatol.

Doppler Freguency Tracker

The status of the four basic chassis is as followe:
1, 1I¥ Chassis - Asseubly and wiring complete, test is virtually complsted.
2. 1O Chasgsis ~ Except for the tripler {outside supplier), assesbly is
complete and wirlng is now in progress,
3. GSigral Chassis - Assenbly and wiring complete, now being tested,
e TFilter Chapsis - Chassis frame corplete, now being machined and wired.
Filters complete and ready for mounting on frame. Packaging of KCL

copponents in component ovens complete, now belns checked ocut,

sl

-‘1 II‘-: (:i E::AG? R et
fan S B
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The unit will be completed in the rext report perlod and
instalied in the T-101 test asircraft. Viring provislons and cockplt

controls have been prepared %o expedite the installation,

SECRET
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PROGRESS REPORT FOR THE MONTH OF MAY, 1962 25X1

Flights 11 and 12 were the only data produclng flights
in May, of which #11 was the best and amounted to four
separate passes over Annapolis at 17,000 feet. The correlated
data glves an easlly recognized map of Annapolis and environs
but is still far short of the ultimate resolution.

A meeting of all interested parties took place at Balti-
more (21-22) May. The results and implications of which are
far reaching. Westinghouse reviewed the S/N problem, and have
shown that additional losses in the system and failure to meet
some design specs have put us in trouble. When the parameters
used in the analysis are adjusted for 17,000 ft. altitude,
subsonic speeds, and reduced power output, the analysis and
the data are in fair agreement. The conclusion, therefore, 1s
that strong corrective measures should be taken in order to get
the range performance we are asking. Such possible measures
are: builld a chirp transmitter; increase the length of the
present ring; design a new transmitter; design a new R.F.
amplifier with a lower noise figure; design a new correlator
that can retrieve signals further down in the nolse. In the

meantime, power output has been iIncreased from 2 to 8 watts
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average and an improved recorder has been Installed in the
aircraft so that we anticipate considerable improvement 1n

the next test flights. Proposals to design and build equip- %
ment that will more nearly realize final requirements and the |
detalled reasons therefore should be forthcoming in the near %
future.

In addition to the S/N problem, a report on the plat-
form stabllity or antenna stablllzatlion problem was also pre-
sented as an outgrowth of other work being done at Westinghouse.
This report was somewhat Inconclusive, the physical model and
some of the basic assumptions on which the calculations were
based have been questioned and the whole problem is being re-
studied. Nevertheless, 1t must be sald that this problem is
very much with us and the arguments go to how much stabiliza-
tion 1s required and how degraded some uncompensated motion
makes the final map.

The problem of low resolution continues to recelve atten-
tion, the recorder has been greatly improved with the use of
better CRT's, more effective shlelding, and improved power
supplies. The flbers continue to give trouble and the testing
of the optical back-up recorder is slated for June. The Corre-
lator will be wailting on new cylinder lenses until late June
and not much can be done in that program, except train personnel,

until they arrive.

May 31, 1962 o
U f e
Sanitized Copy Approved for Release 2010/11/29 : CIA-RDP67B00657R000200180007-0



